Enhanced release of adenosine under cell-damaging conditions in the developing and adult mouse hippocampus.
The inhibitory neuromodulator adenosine has been thought to act as an endogenous neuroprotectant against cerebral ischemia and neuronal damage. The release of preloaded [3H]adenosine from hippocampal slices from developing (7-day-old) and adult (3-month-old) mice was characterized using a superfusion system under various cell-damaging conditions, including hypoxia, hypoglycemia, ischemia, oxidative stress, and the presence of free radicals and metabolic poisons. The release of adenosine was greatly potentiated under the above conditions at both ages, with free radicals, metabolic poisons, and ischemia generally having the strongest stimulatory effects. Depolarization by K+ ions (50 mM) could then evoke more release of adenosine only in the immature hippocampus. Omission of Ca2+ from the superfusion media had no effect on the ischemia-induced release in the adults, indicating that it occurs by a Ca2+-independent system. In contrast, the release in the immature hippocampus was partially dependent on extracellular Ca2+. Furthermore, the ischemia-induced adenosine release was reduced in Na+-deficient media and enhanced by ouabain at both ages, pointing to the involvement of Na+-dependent transporters. The release was also reduced by Cl- channel blockers, thus indicating that a part of the evoked release occurs through anion channels. Another inhibitory neuromodulator and cell volume regulator, taurine, was seen to enhance adenosine release in ischemia at both ages. The simultaneous release of taurine and adenosine under cell-damaging conditions could constitute an important protective mechanism against excessive amounts of excitatory amino acids, counteracting their harmful effects and preventing excitation from reaching neurotoxic levels.